Seasonal variations in antioxidant enzyme activity in ram seminal plasma.
Seminal oxidative stress status is emerging as a significant prognostic tool in assisted reproductive technology. A dynamic interplay between pro- and anti-antioxidant substances in the ejaculate is essential. In this study, we determined seasonal changes in the activity of the antioxidant enzyme defense system comprising superoxide dismutase (SOD), glutathione reductase (GR), glutathione peroxidase (GPx) and catalase (CAT) in seminal plasma (SP) of mature Rasa Aragonesa rams. This breed corresponds to a local Spanish genotype with a short seasonal anoestrus between May and July. In addition, the activity of these enzymes was measured in protein fractions isolated from ram SP by exclusion chromatography. Total protein content in ram SP was higher during the breeding season (October-February) with a significantly higher value in first ejaculates. Antioxidant enzyme activities were higher during the non-breeding season (March-September). Comparing first and second ejaculates, SOD and CAT activities were higher in the first of all months. However, GR and GPx activities changed throughout the year. Thus, GR activity was higher in July and August in first ejaculates, this difference being significant in July (4.53 versus 2.37 nmol substrate/minmg protein, P<0.05). Conversely, GPx activity was significantly higher in September and November in second ejaculates (21.1 versus 6.81 and 10.91 versus 5.33, respectively, P<0.05). After SP fractionation by exclusion chromatography, GR activity was located in fractions 1 and 2 being irrelevant in the following peaks, and CAT activity was not detected all along the chromatographic profile. GPx and SOD activities were spread out along all fractions with a main peak in fractions 6 and 7. Given that these two fractions showed the greatest capacity to recover and prevent cold-shock membrane injury [Barrios B, Pérez-Pé R, Gallego M, Tato A, Osada J, Muino-Blanco T, Cebrián-Pérez JA. Seminal plasma proteins revert the cold-shock damage on ram sperm membrane. Biol Reprod 2000;63:1531-7, Barrios B, Fernández-Juan M, Muino-Blanco T, Cebrián-Pérez J. Immunocytochemical localization and biochemical characterization of two seminal plasma proteins that protect ram spermatozoa against cold shock. J Androl 2005;26:539-49], we could suggest that the protective effect might be, at least partially, due to the antioxidant enzyme activity.